concepts of plate tectonics (Fig. 1) . This discrepalicy demonstrates: (a) That the spatial distribution of epicentres can no longer bear a geometrical significance, un!ess one combines it with some quantitative seismic parameter, such as magnitude-frequency, and (b) That some of the plates, as described by McKenzie (1972b) suffer seismotectonic deformations in a way that the concept of plate tectonics rigidity would not allow for.
These conclusions support a point I made during lectures and recently published (Roman 1973a) , about the existence of a type of plate which plays the role of buffer between two rigid plates; the boundaries of such buffer plates are outlined by major crustal faults capable of accumulating enough stress to release large shocks (greater than 5 * 5 bodywave magnitude), whilst within the boundaries of such plates smaller magnitude earthquakes can and do occur ali the time. The special role played by large magnitude earthquakes in the interpretation of plates was emphasized by Le Pichon, at a Royal Society meeting (1971) , arid demonstrated for Central Asia by Roman (1973a .
McKenzie himself, in his last study of the Mediterranean (1972b) sensed the importance of large magnitude earthquakes, when he presented in his Furthermore, any detailed tectonic map of the region would query the shape of the plates as well. Ambraseys (1970) studied in some detail the geometry of the north Anatolian fault: neither Fig. 2 First of all, is there a Black Sea plate? and if so, what elements have we to enable one to describe such a plate? Certainly the southern boundary, which is the north Anatolian fault, and the eastern boundary which is the Caucasus, are both well defined by seismically active faults; the Black Sea plate has also some oceanic type of crust, which is 'desirable' for a plate. The northern boundary could be described by a discontinuity which crosses the Azov Sea and the Crimea from east to west, to join the Carpathian arc of Romania, but this line is seismically rather inactive, both in frequency and magnitude; there is no historical record of any large shock in the past 2500 years (this coast was inhabited since thz Antiquity, first by the Greeks, then by the Romans and later on by the Byzantines, who had flourishing colonies); in more recent years, no earthquake has ever been large enough to allow the construction of a reliable focal mechanism and hence of slip vectors to suggest the relative movement of the Black Sea plate with respect to the Eurasian plate.
Following the trace of the Black Sea plate boundary, at the Carpathian arc of Romania there is the rather unusual nest of subcrustal earthquakes, described by Roman (1970) , but the length of the subduction zone, on a horizontal plane, is only of 60 km. Then of course there is the great difficulty of closing up the boundary of the plate through a line which should ideally unite the subduction zone at the Carpathian arc with the westernmost end of the north Anatolian fault. There are indeed some basement discontinuities in Bulgaria (the Tvardica fracture, for example), but they are too seismically inactive to qualify them for a plate boundary.
Perhaps the best that one could do in justifying the existence of the Black Sea plate, rather than considering it part of the Eurasian plate, would be to leave its boundaries open and to describe it as a ' sub-plate '. A sub-plate should then be a conventionally rigid plate which was once active, which is formed by a tectonic entity of continental and oceanic crust and is delimited partly by discontinuities which are no longer active, or have very little seismic activity, described only by minor earthquakes, and partly also by seismically active faults.
Introducing new terms, such as 'buffer plates' or 'sub-plates' is not meant to unnecessarily burden the otherwise elegant concept of plate tectonics, but merely to observe and describe seismotectonic realities which should be reconciled with the theory as such. McKenzie (1972b) sees this point when he considers the Black Sea plate as either part of the Eurasian plate (p. 162) or independent from the latter (p. 11 5), in the same article. The Black Sea plate should not be the only example of a sub-plate as there are no doubt other examples in the Mediterranean region (the Adriatic) and in Central Asia. Now the intermediate focus earthquakes under the Carpathian arc raise some basic questions: why do earthquakes occur under continental crust? Why is the seismicity confined to the 60 km of subduction zone, instead of following all along the Carpathian arc? Why is the sinking lithosphere vertical ?
McKenzie first suggested (1970) that probably the sinking lithosphere under the intracontinental mountain arcs of the Carpathians and the Hindu-Kush is a relict piece of oceanic lithosphere; this idea is rather attractive and has not been disputed. He then goes on explaining the presence of thick sedimentary deposits, in front of the subduction zones as being accumulated through the gravitational force; this again is an undisputed point. In my paper in Nature (1970) I showed the results of the relocation of the Carpathian earthquakes between 1928 and 1965 and attempted subsequently to give an answer to some of the major questions on the Carpathian subcrnstal shocks, by piecing together the geological and geophysical evidence from Romania. In this way I found a vertical slab sinking under the Carpathian arc and then confirmed some of the expectations of McKenzie with respect to the rotation of the Transylvanian basement. I also pointed out the relationship between the subduction zone and the andesites of the Eastern Carpathians (1970), suggested a possible model for the thermal convection caused by the sinking slab, which may account for the high heat flow in Hungary (Roman 1971 ) and studied the relationship between the type of basement in south-eastern Europe and the P-travel-time residuals from earthquakes occurring at the Carpathian arc (Roman 1973a) .
Bearing in mind all these, the model of the plate evolution at the Carpathian arc, as proposed by McKenzie (1972b) in Fig. 28 is unreasonable. In my model (1970 and 1971) I proposed that the lithosphere sinking under the Carpathian arc is part of the Black Sea sub-plate and not part of a 'Transylvanian(?)' plate as shown by McKenzie in Fig. 28 . This point is obvious and needs no further explanation if one looks at the position of the masses of andesites with respect to the subduction zone; in order that the andesites should be formed inside the mountain arc the lithosphere must be consumed through a trench external to the arc, in this particular case the oceanic crust consumed having to come not from within the intramountainous basin of Transylvania, but from the opposite direction of the Black Sea, which is external to the arc. From another point of view, the rotation of Transylvania alone cannot account for a subduction zone now of 160 km deep, which was certainly deeper 10 My ago, as there was not much oceanic crust to consume; a 'mini-plate' of the size of Transylvania is about 20 times smaller in size than the proposed Aegean plate, and hence should be of no consequence. Certainly, the geological evidence suggests that Transylvania rotated, but this was part of a megatectonic movement of much greater proportions, which must have involved at least the whole of the intra-Alpine basement of the Panonian basin; that is from Bohemia to the Dinarides and from the Vienna basin to the Eastern Carpathians, Transylvania included. Such a tectonic entity, the size of the intra-Alpine Panonian basin, is comparable in size with the Aegean or the Turkish plates. This point, however, does not solve the problem, because if one admits that the sinking lithosphere under the Carpathian arc is part of the oceanic lithosphere external to the arc, which caused the Carpathian Neogene volcanism, then one cannot help noticing the very extensive masses of andesites all along the northern and eastern Carpathians, from Slovakia to Poland and the Eastern Carpathians of Romania. It is therefore possible that the oceanic crust was consumed more rapidly to the north of the arc and consequently the sea closed first in the regions of Slovakia and Poland and much later in Romania; this implies that a once extensive trench has been reduced in the past 10 My to a mere 60 km front of subduction. It may also have happened that what was originally a piece of lithosphere sinking at 45" or 60" has gradually arrived at an angle of 90°, owing to the slowing of the 'feeding' process which finally stopped altogether and to the action of the gravitational force.
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